ℓ: smallest number of links from one node to another ℓ is computed by constructing a random graph with N vertices k outgoing links from each vertex where k is drawn from empirically determined power-law distribution P out (k) Destinations determined randomly, P in (k) satisfied for each vertex Compute < ℓ > to be the average across all vertex pairs < ℓ > = 0.35 + 2.06 log(N )
Connectivity and Topological Properties of the WWW
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Earlier models
Erdös-Rényi (ER) and Watts-Strogatz (WS) models predict P (k) with exponential decay Assume networks with a fixed number of nodes N Links are random and uniform
Barabási-Albert Scale-free Model
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Earlier models
Barabási-Albert Model
Growth: Initialize with m 0 vertices and add a new vertex at every timestep with m edges to nodes already in the system (m ≤ m 0 ) Preferential Attachment: Links for a new vertex are chosen according to
Vertex i aquires edges at a rate
Scale-free Stationary State -Analytic 8 / 11
Connectivity of vertex i
Then,
